Purpose: To assess the most frequent deposition site of mural thrombi in infrarenal abdominal aorta aneurisms, as well as the route of the residual lumen. Methods: Assessment of CT scan images from 100 patients presenting asymptomatic abdominal aorta aneurism, and followed at HC-FMRP-USP. Results: In 53% of the cases the mural thrombus was deposited on the anterior wall; from these, in 22%, the residual lumen described a predominantly right sided route; in 22%, a left sided route; on the mid line in 5%; and crossing over the mid line in 1%. In 23%, the deposition of thrombi was concentric. In 11% it occured on the posterior wall; from these, in 5%, the route of the residual anterior lumen was predominantly right sided; in 5%, left sided; and crossed over the mid line in 1%. In 13% complex morfological deposition patterns were found. Conclusion: Mural thrombi formation was predominantly found on the anterior wall of the aneurismatic mass, with the route of the residual lumen projecting towards the posterior wall.
Introduction
Abdominal aorta aneurisms (AAA) are found in 4.3 to 8% of male patients above 60 and in 0.4 to 1.8% of female patients in this same age group. [1] [2] [3] The rupture of the aneurism is the most dramatic event, being associated with 50 to 75% mortality rates, significant morbidity and high costs for the individual, the family and society. AAA causes 15,000 deaths per year in the United States, and its incidence does not decrease over time. [4] [5] [6] [7] [8] [9] An intraluminal thrombus (ILT) is present in approximately 75% of all cases of AAA. 10 Recent studies suggest that the ILT is an active pathogenic factor for AAA. [11] [12] Adolph et al, 11 have demonstrated the biological activity of the thrombus by the presence of activated cells and by the relative permeability of the aneurismatic wall to formed elements of the blood. Fontaine et al 12 have indicated the enzymatic activity concentrated in mural thrombi as a likely relevant factor in the course of aneurisms.
However, its influence on the outcome of the aneurism is still a matter of controversy. Some authors have suggested that the thrombus would function as a protecting factor for the aneurismatic wall against the hemodynamic stress;
10 others report the thrombus as a factor predisposing to rupture 13 and associate it with the weakening of the aneurismatic wall.
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Objective
We have assessed CT scan images from patients followed-up at the HC-FMRP-USP for non-ruptured AAAs, with a focus on the morphology of the thrombi and the aneurism residual lumen route, seeking to find defined distribution patterns.
Methods
Study population
This study included 100 asymptomatic patients diagnosed with non-ruptured infrarenal aneurism of the aorta, and followed-up at the Angiology & Vascular Surgery Dept. of the Ribeirao Preto Medical School General Hospital, USP, in period from 1998 to 2005.
Statistical analysis
Our data were separately compared with two other published reports -Pillari et al 16 and Hans et al 17 -using the chi-square test. Such comparisons were conducted separately due to the difficulties in pooling together the three reports in one single analysis. This happened because the sample sizes were different and because, in our report, we included one additional category, i.e., complex thrombi.
CT scans
We analyzed five sections, taken at 20-mm intervals from the 100mm of abdominal aorta before the iliac arteries bifurcation and below the renal arteries emergence.
The images were taken with the following CT equipment: conventional, 3rd generation Philips Tomoscan LX, with 320x320 matrix, section thickness of 10 mm, 10-mm displacement, 120 KV and 270 mAs; helicoidal Siemens Emotion with 512x512 matrix, section thickness of 5 mm, 5-mm displacement, reconstruction interval 7.5 mm, 130KV and 110mAs; and conventional Siemens Somaton with continuous rotation, 512x512 matrix, section thickness of 10mm, 10-mm displacement, 130KV and 70mAs.
We used as a pattern the segmentation of the images in four quadrants, in addition to anterior, posterior, right, left and central spots, as shown on Figure 1 , and the aneurisms were categorized according to the residual lumen disposition.
Results
The mural thrombus was found mainly on the anterior wall (53%); 13% were on the posterior wall and 14% were concentrically deposited. From all the ILT assessed, 11% displayed a complex formation, alternating from anterior to posterior, without a clearly defined pattern; 9% of the images showed no mural thrombus (Figure 2 ).
For those images showing an anterior intraluminal thrombus, the residual lumen's route was located in the right lower quadrant or in the left lower quadrant, 22 cases (41.5%) each. In 5 patients (9.4%), the residual lumen ran along the lower mid line; in 4 patients (8.6%) it crossed from the right to the left quadrant ( Figure 3 ).
In patients with intraluminal thrombus on the posterior wall, the lumen projected towards the right upper quadrant in 5 cases (45.5%), the same number observed in the left upper quadrant. In one patient (9%), the anterior lumen route crossed the mid line ( Figure 3 ).
In 23 patients, the lumen followed a central route. Fourteen had concentric mural thrombi and 9 had thrombifree abdominal aneurisms (Figure 2 ).
In 13 patients, the images showed an AAA with a mural thrombus deposited without a specific pattern, crossing the mid line, in the anterior-posterior direction (Figures 2 and 4) .
We found in the literature two articles assessing the position of mural thrombi on CT scans. These publications confirm the dominance of anterior wall thrombi (Table 1) .
Using the chi-square test to compare our study, individually, with the two other publications mentioned we found the following:
-when we used the same test to compare with Pillari, 16 assuming the same conditions, we had χ 2 =4.803983 and p=0.186726.
-when we compared our study with the report by Hans 17 -assuming 3 degrees of freedom and a critical value for á 0.5% of 11.34 -we had χ 2 =5.816868 and p= 0.120868. Therefore, we cannot exclude the similarity between these studies. In other words, we can say, with a reasonable degree of confidence, that the results were similar in our study and in those published reports.
Discussion
It is noteworthy, in the present study, the existence of thrombi with completely irregular disposition, leading to bizarre routes of the residual lumen.
Differently from other analyses found in the literature, we have introduced a new category in the classification of mural thrombi disposition morphology: complex thrombi. This new category is deemed necessary due to the impossibility of grouping such thrombi in harmonious patterns.
Some authors have focused on investigating the role of mural thrombi in the rupture of aneurisms, 14 since such thrombi may be associated with the weakening of the aortic wall. The wall beneath the thrombus is thinner, has less and more fragmented elastic fibers, and contains higher concentrations of inflammatory cells and lower concentrations of cells regulating production of matrix components (SMC). 15 Despite the relative oxygen perfusion of the thrombus, it may function as a barrier to oxygen transport, leading to hypoxia. 14 Other authors suggest the mural thrombus could be a protecting factor, reducing the hemodynamic stress on the AAA wall, such reduction being more marked in large and well organized thrombi, whereas it could also be found in small ones. 10 A study of 78 autopsies reported that 62% (49) of the aneurisms suffered rupture on the posterior wall. However, these authors did not associate a role of protection to the thrombus, since it was present in 80% (62) of the cases, at the site of rupture. 18 Hans 17 observed a dominant pattern of deposition of ILT on the anterior wall, without statistically significant difference, with respect to this distribution, between rupture and non-ruptured aneurisms.
Therefore, it seems interesting to know the disposition of ILT and subsequently establish, based on the relationship with known rupture sites, the presence or absence of thrombi and the different patterns of residual lumen, prognostic factors supported by the analysis of their morphology.
Conclusion
The formation of mural thrombi in abdominal aorta aneurisms, as shown on CT scans, seems to be predominantly located on the anterior wall of the aneurismatic mass, with the residual lumen route projecting towards the posterior wall; these findings were consistent between our study and the few reports available in the literature.
